S2
over calcium hydride. Caesium fluoride was thoroughly dried under vacuum with heating. All other solvents and reagents were purchased from commercial sources and used as supplied.
All reactions were carried out under nitrogen in glass microwave vials or a round bottomed flask sealed with a rubber septum and heated in oil baths with a thermocouple temperature control. Routine TLC analysis was carried out on aluminium sheets coated with silica gel 60 Å F 254 , 0.2 mm thickness. Plates were viewed with a 254 nm ultraviolet lamp and dipped in aqueous potassium permanganate. Flash column chromatography was performed manually on silica gel eluting (40-63 µm) with hexane/ethyl acetate or hexane/CH 2 Cl 2 under pressurised air flow.
Preparation of aryne precursors.
2-(Trimethylsilyl)phenyl trifluoromethanesulfonates 1e, 1g and 1h are commercially available, and 1a, 2 1b 3 and 1f 4 have been previously described. The other aryne precursors used in this study were prepared according to modified literature procedures as follows:
General Procedure A
The appropriate 2-bromophenol (1 eq) and hexamethyldisilazane (1.5 eq) were heated to 70°C in THF (0.3 M) for 2 hours. Residual hexamethyldisilazane and ammonia were removed under reduced pressure to give a (2-bromophenoxy)trimethylsilane, which was used without further purification.
The (2-bromophenoxy)trimethylsilane (1 eq) was dissolved in THF (0.05 M) and cooled to -100°C.
n BuLi (1.6 M, 1.1 eq) was then added dropwise and the reaction was stirred for 30 minutes (reaching a maximum of -80°C). Trifluoromethanesulfonic anhydride (1.2 eq) was then added dropwise and the reaction was stirred for a further 30 minutes at -100 °C. After which time it was allowed to warm to ambient temperature over 2 hours, then quenched with cold NaHCO 3 (sat. aq.). The aqueous phase was extracted with Et 2 O, and then the combined organics were washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo. The crude reaction mixture was purified by column chromatography.
2,4-Dibromo-(trimethylsilyl)phenyl trifluoromethanesulfonate 1c was synthesised according to general procedure A. The crude reaction mixture was purified by column chromatography to afford a colourless oil (1.6 g, 59% yield). 3186, 2956, 2899, 1592, 1532, 1456, 1425, 1324, 1293, 1246, 1166, 1121, 1089, 1066. 2-Nitro-6-(trimethylsilyl)phenyl trifluoromethanesulfonate 1i was synthesised from 2-nitro-6-(trimethylsilyl)phenol according to modified literature procedures. 2 Trifluoromethanesulfonic anhydride (0.17 mL, 0.98 mmol) was added dropwise to a solution of 2-nitro-6-(trimethylsilyl)phenol (190 mg, 0.9 mmol) in anhydrous pyridine (0.3 mL) at 0 °C and then allowed to warm to ambient temperature over 22 hours. The crude reaction mixture was quenched with 1M HCl (1 mL) and extracted with dichloromethane (2 x 5 mL). The organic phases were combined, washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo. The crude reaction mixture was purified by column chromatography afford a yellow oil (220 mg, 71% 2956, 2899, 1594, 1567, 1537, 1405, 1351, 1293, 1254, 1210, 1180, 1131, 1107, 1071. 2-Cholorophenyl trifluoromethylsulfonate 9 was synthesised according to modified literature procedures.
5
Trifluromethanesulfonic anhydride (1.5 mL, 8.9 mmol) was added dropwise to a solution of 2-chlorophenol (0.84 mL, 8.1 mmol) in anhydrous pyridine (3 mL) at 0 °C. The reaction was allowed to warm to ambient temperature over 24 hours, then quenched with 1M HCl (5 mL) and extracted with dichloromethane (2 x 10 mL). The organic phases were combined, washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo. The crude reaction mixture was purified by column chromatography to afford a colourless oil (2.09 g, 99% 
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General Procedure B
A solution of the aryne precursor (1 eq) in acetonitrile:toluene mixtures (0.5 M) was added to dried caesium fluoride (3 eq). The reaction mixture was stirred vigorously at ambient temperature for 4 to 24 S5 hours. The reaction was then diluted with water and diethyl ether, and the aqueous phase was extracted with diethyl ether. Combined organics were washed with brine, dried over MgSO 4 , filtered and evaporated to dryness. The crude reaction mixture was then purified by column chromatography.
1-Bromo2-(3-bromo-5-methylphenoxy)-5-methyl-3-((trifluoromethyl)sulfonyl)benzene 3a and 1,6-dibromo-3,8-dimethylphenoxathiine 10,10-dioxide 2a
2-Bromo-4-methyl-6-(trimethylsilyl)phenyl trifluromethanesulfonate 1a (419 mg, 1.1 mmol) was subjected to the conditions outlined in general procedure B. The crude reaction mixture was purified by column chromatography to afford 3a as a white 
1,6-Dibromophenoxathiine 10,10-dioxide 2b
2-Bromo-6-(trimethylsilyl)phenyl trifluoromethanesulfonate 1b (378 mg, 1.0 mmol) was subjected to conditions outlined in general procedure B. The crude reaction mixture was purified by column chromatography to afford 2b as a white crystalline solid (43 mg, 29%). 85, 145.57, 140.40, 134.43, 128.11, 127.57, 125.77, 123.44, 122.23, 118.76, 117.98, 113.32 3067, 2922, 2852, 1738, 1579, 1564, 1539, 1446, 1380, 1313, 1260, 1244, 1213, 1181, 1157, 1129, 1094, 1017 ; mp 259-265°C.
1,6-Dichlorophenoxathiine 10,10-dioxide 2d
2-Chloro-6-(trimethylsilyl)phenyl trifluromethanesulfonate 1d (49.9 mg, 0.15 mmol) was subjected to the conditions outlined in general procedure B. The crude reaction mixture was purified by column chromatography to afford 2d as a white crystalline solid (13.5 mg, 60% 7, 145.6, 134.6, 133.8, 131.4, 127.8, 126.7, 125.2, 123.2, 122.8, 122.2, 118.26 2917, 2847, 1738, 1580, 1561, 1444, 1328, 1299, 1254, 1227, 1187, 1162, 1151, 1122, 1081 ; mp 182-189°C.
2-Nitro-6-((trifluoromethyl)sulfonyl)phenol 4a
2-Nitro-6-(trimethylsilyl)phenyl trifluoromethanesulfonate 1i (90 mg, 0.26 mmol) was subjected to the conditions outlined in general procedure B. The crude reaction mixture was purified by column chromatography to afford 4a as a yellow solid (47.6 mg, 68%). 9, 142.2, 141.2, 136.5, 123.9, 121.8 (app. d, J = 326.4 3565, 2973, 2359, 1600, 1542, 1506, 1474, 1436, 1341, 1324, 1261, 1204, 1163, 1129, 1080 ; mp decomposition observed.
4-Chlorophenoxathiine 10,10-dioxide 2f and 1-Chloro-2-phenoxyl-3-((trifluoromethyl)sulfonyl)benzene 3c
2-Chloro-6-((trifluomethyl)sulfonyl)phenol 4b (78.2 mg, 0.3 mmol) and 2-(trimethylsilyl)phenyl trifuloromethylsulfonate 1e (98.5mg, 0.33 mmol)
were subjected to the conditions outlined in general procedure B. The crude reaction mixture was purified by column chromatography to afford 3c as a yellow oil (17 mg, 16% 2973, 2359, 1592, 1571, 1490, 1446, 1436, 1369, 1251, 1208, 1189, 1161, 1131, 1085, 1024 4, 147.7, 134.7, 134.54 126.7, 125.6, 125.1, 124.8, 123.9, 123.5, 121.9, 119.4 3079, 2918, 2849, 1737, 1601, 1583, 1561, 1473, 1455, 1436, 1377, 1312, 1271, 1247, 1205, 1176, 1153, 1111, 1070 ; mp 148-152°C.
Crossover reaction
2-Bromo-6-(trimethylsilyl)phenyl trifluoromethanesulfonate 1b (84.3 mg, 0.25 mmol) of each Cl-SM = 83.2 mg and 2-chloro-6-(trimethylsilyl)phenyl trifluromethanesulfonate 1d (83.2 mg, 0.25 mmol) were subjected to the conditions outlined in general procedure B. The products were isolated as an inseparable mixture by column chromatography (31 mg) in the relative ratio 2d:2g+2h:2b 28:49:23 (as determined by GCMS).
Conditions for GCMS: Back injector temperature at 300 °C with 20:1 split ratio using a helium carrier gas at 1 mL per minute. Initial temperature of 50 °C with a 3 minute hold followed by an increase of 25 °C per minute to 300 °C and then a 5 minute hold at 300 °C. The auxiliary heater to MS set to 300 °C. 2d (14.641 minutes, m/z 299.9), 2h+2g (15.232 minutes, m/z 345.9) and 2b (15.911, m/z 389.8)
